Mitochondrial fusion and fission after spinal sacord injury in rats.
Responsible for orchestrating cellular energy production, mitochondria are central to the maintenance of life and the gatekeepers of cell death. Its morphology is dynamic and controlled by continual and balanced fission and fusion events. In this study, we analyzed the mitochondrial dynamics and functions after spinal cord injury in rats and further to discuss the mechanisms of the mitochondria regulated cell injury during SCI. Using adult rat spinal cord injury model, it was found that the absolute number of mitochondria per area was significantly less and the individual mitochondrial cross-sectional area was significantly greater in the neurons of rats in SCI group than in the sham-operated group at 3h and 6h after SCI, and the reverse pattern at 12h and 24h after SCI. The results from Western blot and RT-PCR assays showed that the protein and mRNA levels of mitochondrial fusion-related genes (Mfn1 and Mfn2) decreased and fission-related genes (Drp1 and Fis1) increased at 3h and 6h after SCI. At 12h and 24h after SCI the reverse pattern of Mfn1, Mfn2, Drp1 and Fis1 expression was found. Taken together the results of the present study showed the mitochondrial tendency of elongation and fusion in the injured spinal cord at 3h and 6h after SCI, and the tendency of mitochondrial fission at 12h and 24h after SCI in our SCI models of rat. These findings have important implications for our understanding of the mechanisms of mitochondrial dynamics and functions after SCI injury. And mitochondrial fusion may potentially be used as a target for improving spinal cord function in the first 6h after SCI. Mitochondrial fusion may be inhibited at 12-24h after SCI for improving functional outcomes following SCI.